APPENDIXZF?2

SoilzandBedimentata

TABLERFFRA

2007 ontaminantsAnnBiteBoilstDownstreambfheANVDPEtEFranksXreek{SNSP006)

RADIOACTIVEECONSTITUENTS

ConsultationETriggers ° NUREGEL757
i Units N SNSPO06 ForBoil@ontamination : SoiIBcre.enir.rg
. . Industrial Contamination
Residential ) n

Commercial Levels
Grosslpha uCi/g 1 7.38+1.59EM6 El El Ej]
GrossBeta ucCi/g 1 2.36+0.19E®5 El El Ej]
Km0 uCi/g | 1 1.56+0.13E@5 @ @ @
Co®%0 ucCi/g 1 1.05+2.16ED8 4EPD6 6EM6 3.8EM6
Sr®0 uCi/g 1 4.90+0.95E@D7 2.3EmM5° 1.07E@3° 1.7EED6
CsEL37 uCi/g 1 5.00+0.41ED6 6EMD6’ 1.1EED5° 1.1EE@5
um®32 uCi/g | 1 | 1.92+3.32em8 E13] E13] @
UR33/234 ucCi/g 1 6.28+1.37E@7 4.01ERD4 3.31EM3 1.3ERD5
UmR35/236 uCi/g 1 4.72+4.20E@D8 2.0E5° 3.9EmM5° 8.0Em6’
UmR38 uCi/g 1 5.84+1.33E@7 7.AED5° 1.79Em@4° 1.4E@5"°
TotalU ug/g 1 2.24+0.07E+00 4.7E+01 1.23E+03 Ei]
Pu238 ucCi/g 1 1.79+2.25EMD8 2.97ED4 1.64ERD3 2.5EM6
Pu®39/240 ucCi/g 1 3.41+2.34EM8 2.59EM4 1.43ERD3 2.3E6
Am?241 ucCi/g 1 4.34+3.78ED8 1.87ERD4 5.68EM4 2.1EM6
NEINumber@®fBamples

@NoReferencelrigger@vailable
7 Memorandum@®flUnderstandingtbetweenheEPABndEhe@NRCE Consultation@ndEF inality@nEDecommissioning
andiecontamination®fi ontaminatedBites.”
b U.S.mNuclear®Regulatory@ommission.? Consolidated@decommissioningfGuidance:Eharacterization,Burvey,znd
Determination®fRadiologicalriteria.”ENUREGEL757,Wol.R2,Rev.E.Beptember2006.
¢ Concentrations@pply®ohe@arent@adionuclidefbut@ssumehat®he@aughter@roducts@refresent@n@quilibz

rium.

¢ WVDPErelated@iraniumsotopes@refotssumediobedn@quilibriumBvith@laughter@roductsibecause®ftheir
relatively@ecent@riginGs@rocessedthuclear@materials.tTherefore,®heBinglethuclideBcreeningdevelsforUR 35

andR238AvereBelectedForomparison@vith@adionuclide@oncentrations@nBn@iteBoils.
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Appendix#e2.Boil@indBedimentData

TABLEFRA (concluded)
2007 ontaminantsAnnBiteBoilstDownstreambfheANVDPEtFranksXreek{SNSP006)

METALS
Guidance®/alues
Analyte Units N SNSP006 LowestlEffect | SevereEffect NoSpp rf’c'a.b’e
Contamination
Level® Level © b

Level
Aluminum mg/kgppm) 1 6,550 Ej] E E
Antimony mg/kgppm) 1 <6.00 2.0 25.0 Ei3]
Arsenic mg/kgppm) 1 8.8 6.0 33.0 14
Barium mg/kgppm) 1 53 Ej] El El
Beryllium mg/kg@ppm) 1 <0.50 Ej] @l
Cadmium mg/kgBppm) 1 <0.50 0.6 9.0 <1.2
Calcium mg/kgBppm) 1 13,900 Ej] EL EL
Chromium mg/kgppm) 1 9.2 26.0 110.0 EL
Cobalt mg/kgBppm) 1 10 Ej] El El
Copper mg/kglppm) 1 13.8 16.0 110.0 <33
Iron % 1 1.7 2.0 4.0 &Rl
Lead mg/kglppm) 1 11.8 31.0 110.0 <33
Magnesium mg/kglppm) 1 5,620 E] @l @l
Manganese mg/kglppm) 1 629 460.0 1,100.0 Ei3]
Mercury mg/kgBppm) 1 <0.02 0.15 1.3 0.17
Nickel mg/kglppm) 1 17.4 16.0 50.0 El
Potassium mg/kglppm) 1 758 Ej] EL EL
Selenium mg/kglppm) 1 4.05 Ej] EL EL
Silver mg/kglppm) 1 2.3 1.0 2.2 El
Sodium mg/kgBppm) 1 <500 Ej] EL EL
Thallium mg/kgppm) 1 1.3 Ej] El El
Vanadium mg/kglppm) 1 14.5 Ej] EL EL
Zinc mg/kgppm) 1 67.6 120.0 270.0 El
NEINumber@®fBamples

ENoReferenceBtandardEvailable

@ Screening@uidelinesforhemical@onstituentsBbtained@romENYSDECH TechnicalfGuidancefor®Bcreening
ContaminatedBediments"

b NYSDEC:MraftllechnicalREperationalfGuidanceBeries?.1.9,B InBNaterBndRiparian@Management@®fBediment
andiredge@aterial,"@anuary?2003.
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Appendix#eR.Boil@indBedimentData

TABLERF2B
2007 ontaminantsBnEOnBiteBoilsEFromENorthBBwampE{SNSW74A)

RADIOACTIVEECONSTITUENTS

Consultationriggers ° NUREGEL 7575 0il
Isotope Units N SNSW74A koriSoliRontamination Screeening
, , Industrial/ .. b
Residential ) Contaminationievels
Commercial

GrossRlpha ucCi/g 1 1.33+0.19E@5 Ej] Ej] Ej]
GrossBeta ucCi/g 1 2.04+0.17EM5 Eij] E3] E3]
Km0 uCi/g 1 1.41+0.12E@5 @ @ @
Col®b0 ucCi/g 1 1.1142.48ER8 4E[D6 6EMD6 3.8EM6
Sr®0 uCi/g 1 1.96+0.67E@7 2.3EM5° 1.07E@3° 1.7EED6
CsEL37 uCi/g 1 2.57+0.23E@6 6EM6" 1.1E@5° 1.1EE@5
u®32 uCi/g 1 1.40+3.45ED8 @ @ @
Um®33/234 ucCi/g 1 8.71+1.58EM7 4.01EM4 3.31EM3 1.3EM5
Um35/236 uCi/g 1 1.01+0.54E@7 2.0EM5° 3.9EmM5° SEM6’
UmR38 uCi/g 1 8.06+1.52E@7 7.4EM5° 1.79Em@4° 1.4E@5"°
Total ug/g 1 2.43+0.08E+00 4.7E+01 1.23E+03 E3]
Pu®38 ucCi/g 1 1.14+2.07ERD8 2.97EmM4 1.64E@3 2.5EPD6
Pum®39/240 uCi/g 1 7.31+3.29EM8 2.59EmM4 1.43ERD3 2.3EP6
AmiR41 uCi/g 1 4.04+3.63E@8 1.87ERD4 5.68EM4 2.1EPD6
NEINumber®fBamples

@INoReferencelrigger@vailable
7 Memorandum@®filUnderstandingtbetweenheEPABndEhe@NRCE Consultation@nd@F inality@nEecommissioning
andDecontamination®fontaminatedBites.”

b U.S.mNuclear®Regulatory@ommission.? Consolidated@decommissioningfGuidance:Eharacterization,Burvey,znd
Determination®fRadiologicalriteria.”ENUREGEL757,Wol.R2,Rev.E.Beptember2006.

¢ Concentrations@pply®ohe@arent@adionuclidefbut@ssume®hat®he@laughterGroducts@Eredn@quilibrium.

¢ WVDPErelated@iraniumsotopes@redhotssumediobedn@quilibriumBvith@laughter@roductsibecause®ftheir
relatively@ecent@riginBs@rocessedBhuclear@materials.tTherefore,®heBinglethuclideBcreeningdevelsforJR 35
andR238AvereBelectedForomparison@vith@adionuclide@oncentrations@nBn@iteBoils.
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Appendix#e2.Boil@indBedimentData

TABLEFB (concluded)
2007 ontaminantsBnEOnBiteBoilsEFromENorthBBwampE{SNSW74A)

METALS
TAGMB4046 GH\IYCRRI?Subparf
. . 3750b6.8(a)Remedial
Analyte Units N SNSW74A Recommended®oil X
. . o |ProgramBoilXleanup
Cleanup@®bjective Objective b

Aluminum mg/kgfppm) 1 6,330 33,000 El
Antimony mg/kglppm) 1 <6.00 EL EL
Arsenic mg/kg@ppm) 1 8.4 3-12° 13
Barium mg/kglppm) 1 45.1 15-600 350
Beryllium mg/kgfppm) 1 <0.50 0-1.75 7.2
Cadmium mg/kgfppm) 1 <0.50 0.1-1 2.5
Calcium mg/kgippm) 1 39,000 130-35,000 El
Chromium mg/kg@ppm) 1 9.6 1.5-40° 30
Cobalt mg/kgdppm) 1 5.3 2.5-60° &
Copper mg/kglppm) 1 21.8 1-50 50
Iron mg/kglppm) 1 17,400 2,000-550,000 El
Lead mg/kglppm) 1 13.8 4-61° 63
Magnesium mg/kglppm) 1 7,320 100-5,000 @l
Manganese mg/kglppm) 1 496 50-5,000 1,600
Mercury mg/kglppm) 1 0.02 0.001-0.2 0.18
Nickel mg/kglppm) 1 13.7 0.5-25 30
Potassium mg/kgdppm) 1 648 8,500-43,000° &
Selenium mg/kglppm) 1 8.9 0.1-3.9 3.9
Silver mg/kgippm) 1 <1.00 El 2
Sodium mg/kgfppm) 1 <500 6,000-8,000 EL
Thallium mg/kgippm) 1 <1.00 EL EL
Vanadium mg/kgfppm) 1 10.4 1-300 El
Zinc mg/kgfppm) 1 146 9-50 109
NEINumber@®fBamples

@ENoeferenceBtandardEvailable

@ NYSDEC:Aechnical@ndBdministrative@buidance@MemorandumdTAGM)#4046.

b B6ANYCRRBubpart®750.8(a)Remedial®Program®oilleanup@bjectives

¢ NeworkBtatedbackground

¢ BackgrounddevelsHordead®ary@videly.EAveragedevelsdnfindeveloped@ural@reasinay@angeFromE—61pm
(reportedihere).BAverageibackgrounddievelsin@netropolitain@rZuburbanreas,Brihearthighways@renuch
higherEndiypically@angefromZ200-500@pm.
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Appendix#eR.Boil@indBedimentData

TABLERF2C
2007 ontaminantsEBin@OnBiteBoilsZFromENortheastztBwampZ{SNSWAMP)

RADIOACTIVELONSTITUENTS

Consultation®Triggers ° NUREGEL757B0il
Isotope Units N SNSWAMP iordolipntamingtion - Scree{"ing.
. ) Industrial/ Contamination
Residential , b
Commercial Levels

Gross@lpha uCi/g 1 2.02+0.27ER5 EL Ej] EL]
GrossBeta uCi/g 1 6.45+0.28ER5 El E3] El
Kz10 uCi/g 1 1.96+0.17EM5 3 @ @
Co®0 uCi/g 1 @.52+2.69EM8 4ERD6 6EMD6 3.8ERD6
Sr@0 uCi/g 1 1.71+0.06E@5 2.3Em5° 1.07Em@3° 1.7EBD6
CsE137 uCi/g 1 1.66+0.13E@5 6EMD6’ 1.1EED5° 1.1EED5
umR32 uCi/g 1 4.79+4.23EA8 El E3] Eid]
UR33/234 uCi/g 1 8.76+1.60ERD7 4.01E@4 3.31EM3 1.3ERD5
Um35/236 uCi/g 1 1.02+0.56EED7 2.0Em5° 3.9EmM5° SEM6’
UmR38 uCi/g 1 9.07+1.63E@7 7.AE@5° 1.79Em@4° 1.4Em5"°
TotalJ ug/g 1 2.55+0.09E+00 4.7E+01 1.23E+03 El
Puf238 uCi/g 1 2.94+0.88ER7 2.97ED4 1.64ERD3 2.5ERPD6
Pur239/240 uCi/g 1 4.99+1.15ERD7 2.59EM4 1.43ERD3 2.3EPD6
AmR241 uCi/g 1 9.80+1.69ER7 1.87ERD4 5.68EM4 2.1EPD6
NEINumber®fBamples

@NoReferencelrigger@vailable

7 Memorandum@®filUnderstandingtbetweenheEPABndEhe@NRCE Consultation@ndEF inality@nEecommissioning
andiecontamination®fi ontaminatedBites.”

b U.S.mNuclear®Regulatory@ommission.? Consolidated@decommissioningfGuidance:Eharacterization,Burvey,znd
Determination®fRadiologicalriteria.”ENUREGEL757,Wol.R2,Rev.E.Beptember2006.

¢ Concentrations@pply®ohe@arent@adionuclidefbut@ssume®hat®he@aughterGroducts@Eredn@quilibrium.

¢ WVDPErelated@iraniumsotopes@redotEssumediobedn@quilibriumBvith@laughter@roductsibecause®ftheir
relatively@ecent@riginBs@rocessedihuclear@materials.tTherefore,®heBinglethuclideBcreeningdevelsforUR 35
andR238AvereBelectedForomparison@vith@adionuclide@oncentrations@nBnEiteBoils.
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Appendix#e2.Boil@indBedimentData

TABLEGFC (concluded)
2007 ontaminantsEBin@OnBiteBoilsZFromENortheasttBwampZ{SNSWAMP)

METALS
TAGMB#4046 GE\IYCRRE'Subparf
. , 37506.8(a)Remedial
Analyte Units N SNSWAMP RecommendedBoil X
. ProgramBoilXleanup
Cleanup@®bjective Objectives b

Aluminum mg/kglppm) 1 11,400 33,000 El
Antimony mg/kgdppm) 1 <6.00 Ej] EL
Arsenic mg/kglppm) 1 15.3 3-12° 13
Barium mg/kglppm) 1 101 15-600 350
Beryllium mg/kgdppm) 1 0.65 0-1.75 7.2
Cadmium mg/kglppm) 1 0.64 0.1-1 2.5
Calcium mg/kglppm) 1 3,300 130-35,000 E
Chromium mg/kgllppm) 1 16 1.5-40° 30
Cobalt mg/kglppm) 1 11.8 2.5-60° Eij
Copper mg/kgdppm) 1 25.6 1-50 50
Iron mg/kglppm) 1 29,900 2,000-550,000 @l
Lead mg/kglppm) 1 22.3 4-61° 63
Magnesium mg/kgdppm) 1 4,710 100-5,000 @l
Manganese mg/kgdppm) 1 841 50-5,000 1,600
Mercury mg/kgdppm) 1 0.03 0.001-0.2 0.18
Nickel mg/kgdppm) 1 24.3 0.5-25 30
Potassium mg/kglppm) 1 1,190 8,500-43,000° Eial
Selenium mg/kgdppm) 1 3.81 0.1-3.9 3.9
Silver mg/kgdppm) 1 5.4 Ej] 2
Sodium mg/kglppm) 1 <500 6,000-8,000 EL
Thallium mg/kglppm) 1 <1.00 Ej] EL
Vanadium mg/kglppm) 1 19.3 1-300 El
Zinc mg/kglppm) 1 109 9-50 109
NEINumber@®fBamples

@ENoReferenceBtandardEvailable

@ NYSDEC:HAechnical@nd@dministrativelbuidance@Miemorandum{TAGM)#4046.

b B6ANYCRRBubpart®7506.8(a)Remedial®Program®oilleanup@bjectives

¢ NewXorkBStatedbackground

¢ BackgrounddevelsHordead®ary@videly.EAveragedevelsd@nfindeveloped@ural@reasinay@angeFromE—61pm
(reportedihere).BAverageibackgrounddievelsin@netropolitain@®rZuburbanreas,Brihearthighways@renuch
higherndiypically@angefrom®200-500@pm.
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Appendix#eR.Boil@indBedimentData

TABLEGFE2D
2007RadioactivityinBburfaceBoilsECollectedratPAirBtationsAroundtheANVVDP
. Backgrounddocation
Analyte Units N SFRSPRD SFGRVAL
Gross@lpha uCi/g 1 1.73+0.42ERD5 i3 1.69+0.47ERD5
Gross@Beta uCi/g 1 2.11+0.31ERD5 i3 2.18+£0.32ERD5
Kza0 ucCi/g 1 1.11+0.12ERD5 [ 1.28+0.10ERD5
Co®%0 uCi/g 1 1.61+2.82ERD8 [ 1.35+1.69ERD8
Sr®0 ucCi/g 1 8.26%3.75EM8 [ 6.6213.74ERD8
Cs137 ucCi/g 1 1.47+0.14ERD6 [ 5.20£0.58ERD7
U232 ucCi/g 1 0.45+2.01ERPD8 i3] F1.85+8.63EM9
UR33/234 ucCi/g 1 7.891£1.31ERD7 Ei3] 6.75£1.18ERD7
UE35/236 uCi/g 1 4.51+3.34E@8 i 4.78+3.27EM8
Ur238 ucCi/g 1 7.151£1.24ERD7 i3] 7.98+1.27ERD7
Total ug/g 1 1.83+0.05E+00 i3] 2.261£0.06E+00
Pu238 ucCi/g 1 0.95+1.86ERD8 [ 0.94+1.79ERPD8
Pu®39/240 ucCi/g 1 3.80£3.72EM8 i3] 2.60+£2.64ERD8
Am®241 ucCi/g 1 1.16+1.80ERD8 i3] 0.41+1.75ERPD8
Analyte Units N SFFXVRD SFRT240 Backgroundi.ocation
SFGRVAL
GrossBlpha ucCi/g 1 1.21+0.43ERD5 1.51+0.45ERD5 1.69+0.47ERD5
Gross@Beta uCi/g 1 1.91+0.32ERD5 2.04£0.29EM5 2.18+£0.32ERD5
Kza0 ucCi/g 1 9.7510.88EM6 1.20+0.11ERD5 1.28+0.10ERD5
Co®%0 uCi/g 1 1.65+2.29ERD8 2.6312.78EM8 1.35+1.69ERD8
Sr®0 ucCi/g 1 Fl.68+2.54EM8 1.66+0.48ERD7 6.6213.74ERD8
Cs137 ucCi/g 1 1.21+0.11ERPD6 5.10£0.60ERD7 5.20£0.58ERD7
Pu238 ucCi/g 1 0.00+1.28ERD8 0.32+1.29ERD8 0.94+1.79ERD8
Pu®39/240 ucCi/g 1 3.60£3.16EM8 1.56+2.15ERD8 2.60+2.64ERPD8
Am®241 ucCi/g 1 1.36+1.83ERD8 0.73+1.39EM8 0.41+1.75ERPD8
Analyte Units N SFWEVAL SFSPRVL Backgroundi.ocation
SFGRVAL
Gross@lpha uCi/g 1 1.09+0.43ERD5 1.65+0.46ERD5 1.69+0.47ERD5
Gross@Beta uCi/g 1 1.78+0.30ERD5 2.07£0.32EM5 2.18+0.32ERD5
Kza0 ucCi/g 1 1.31+0.12ERD5 1.20+0.13ERD5 1.28+0.10ERD5
Co®%0 uCi/g 1 1.73+2.76ERD8 2.41+2.57ERD8 1.35+1.69ERD8
Sr®0 ucCi/g 1 FR.68+2.64EM8 1.73+£3.04ERD8 6.6213.74ERD8
Cs137 ucCi/g 1 2.49+0.48ER7 4.55x0.75ERD7 5.20£0.58ERD7
Pu238 ucCi/g 1 0.72+1.40ERD8 (B.03+4.20EM9 0.94+1.79ERD8
Pu®39/240 ucCi/g 1 1.80+2.47ERD8 0.63+1.24ERD8 2.60+2.64ERPD8
Am®241 ucCi/g 1 0.96+1.68ERD8 0.86+1.28EM8 0.41+1.75ERD8
NEINumber@®fBamples
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Appendix#e2.Boil@indBedimentData

TABLERFFRE
2007RadioactivityinzbtreamiedimentsFAroundhe@ANVDP
. Backgrounddocation
Analyte Units N SFCCSED SFSDSED N o
SFBISED
Grosslpha uCi/g 0 NR NR 10 1.16+0.35E@5
Gross@Beta ucCi/g 1 1.72+0.33ERED5 1.57+0.30E@D5 10 1.69+0.29EM5
Kea0 ucCi/g 1 1.08+0.08ERD5 1.41+0.09EMD5 10 1.37+0.15EM5
Co®0 ucCi/g 1 0.29+1.40E@8 0.31+1.08ERD8 10 0.02+1.62ERD8
Sr®0 ucCi/g 1 FR.57%2.70E@8 B.51+2.68EM8 10 0.04+4.97ERD8
Cs137 ucCi/g 1 1.03+0.22EED7 9.99+1.91ERD8 10 3.7312.27ERD8
UrR32 ucCi/g 1 1.36+2.40ERD8 0.22+2.36ERD8 10 0.00+5.52ERD8
UR33/234 ucCi/g 1 5.6210.86E@7 7.16x0.98ERD7 10 5.42+1.19ERD7
UR35/236 uCi/g 1 4.10+2.74EM8 6.05+2.96ERD8 10 5.73+3.88ERD8
U238 ucCi/g 1 5.90£0.88E@7 8.45+1.07ERD7 10 5.30+1.14ERD7
TotaldJ ug/g 0 NR NR 10 1.91+0.04E+00
Pu38 ucCi/g 1 0.55+1.33E@8 1.09+1.87EM8 10 1.11+1.86EM8
Pu®39/240 ucCi/g 1 0.35+1.36EM8 (0.13+£1.07E[D8 10 1.44+1.44EMD8
Am?241 ucCi/g 1 0.16x1.62EM8 0.77+1.70ERD8 10 1.70+£2.24EMD8
. Backgrounddocation
Analyte Units N SFTCSED 7l N b
SFBCSED

GrossRlpha uCi/g 0 NR E3] 10 7.71+2.96E@6
Gross@Beta uCi/g 1 1.85+0.33E[D5 i3] 10 1.67+0.30EMD5
Kea0 ucCi/g 1 1.16+0.09ERD5 i3] 10 1.41+0.14EMD5
Co®%0 ucCi/g 1 0.16+1.21EM8 i3] 10 0.05+2.01ERD8
Sr®0 ucCi/g 1 1.6613.26EMD8 i3] 10 2.6915.21ERD8
Cs137 ucCi/g 1 5.381£0.51E@7 i3] 10 3.7412.76ERD8
UrR32 ucCi/g 1 2.80£3.08EM8 i3] 10 2.01+5.75ERD8
UR33/234 ucCi/g 1 5.491£0.91E@7 i3] 10 6.6611.25ERD7
UR35/236 ucCi/g 1 1.44+2.02ERD8 i3] 10 5.3713.72ERD8
U238 ucCi/g 1 5.55£0.90E@7 i3] 10 6.98+1.28ERD7
TotalU ug/g 0 NR Ej] 10 2.14+0.05E+00
Pu238 ucCi/g 1 0.27+1.08E@8 i3] 10 0.87+1.58ER8
Pu®39/240 ucCi/g 1 0.54+1.52E@8 i3] 10 0.21+1.23ERD8
Ami241 ucCi/g 1 BD.77+1.67EM8 i3] 10 0.61+1.49ERD8
NEINumber@®fBamples

NRERGrossEIphaand®otaliranium@esultsthot@eported®iue@oFailureffEnalytical@uality@ontrol.

IEHENotlplecabIe BhoBadditionalZamplingBlocation
@ SedimentBampling@t@BigelowBridge{SFBISED),Bhe@ipstreamXattaraugusireekbackground,@Bvas@iscontinued
in2005.ETheenByearthistoricalBveragedslised@sEhe@omparative@eferenceforitheattaraugusireek

locations.

b Sampling@lata@t®helocation@ipstreamAn@ButtermilkreekfSFBCSED)MAspresented@s@RenF earollingZiverage
andds@ised@s@Romparative@eferenceforfThomasornersin@uttermilkreekf{SFTCSED),Ammediately@ownk

stream®DfFacility@ffluents.
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